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QUATEKNIONS.

[CHAP. V.

which, being the third equation, proves that the same value of p
satisfies it also. The three planes consequently all pass through
the same straight line.

Ex. 7. To find the locus of a point, the sum of the squares
of whose distances from a number of given points has a given
value.

Let p denote the sought point; a, /?,... the given ones ; then

If there be n given points ; this is

or

\n J     TIX              '

This is the equation of a sphere, the vector to whose centre is

1^,   v

i e. the centre of inertia of the n points taken as equal.
Transpose the origin to this point, then (36)

and                         p* = ~-{S(a*)-f(7}.
ti
Hence, that there may be a real locus, C must be positive
and not less than the sum of the squares of the distances of the
given system of points from their centre of inertia. ^ If G have
its least value, we have of course
P'=O,
the sphere having shrunk to a point.
ADDITIONAL EXAMPLES TO CHAP. V,
1. If two circles cufc one another, and from one of the points
of section diameters be drawn to both circles, their other extre-
mities and the other point of section will be in a straight line.